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[There are no amendments to this patent.] 

Claims 

1 . A type of light emitting/light receiving module characterized by the fact that it is 
composed of the following parts: a light emitting element or a light receiving element, a 
cylindrical member having an optical fiber at its center and having its two end surfaces polished 
to a mirror surface quality, a cylinder fixing member for aligning and fixing said cylindrical 
member so that the central axis of said light emitting element or light receiving element is 
aligned to the optical axis of the optical fiber in said cylindrical member, and a connecting 
member for making optical and mechanical connection of an optical connector to said cylindrical 
member. 

2. The light emitting/light receiving module described in Claim 1 characterized by the 
fact that the end surfaces of the cylindrical member are polished to spherical surfaces. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a type of light emitting/light receiving module for use in 
optical fiber communication. 

Prior art 

Figure 4 is a diagram illustrating the constitution of a light emitting/light receiving 
module of this type in the prior art. In Figure 4, (2 1 ) represents a light emitting element; (22) 
represents a package; (23) represents a rod lens; (24) represents an optical fiber fixing cylinder; 
(25) represents an optical fiber; (26) represents a rod lens fixing member; and (27) represents an 
optica] fiber fixing member. 

Said light emitting element (21) is enclosed in package (22) for protection. The light 
emitted from light emitting element (21) is condensed by rod lens (23) and is then incident into 
optical fiber (25). Package (22) and rod lens (23) are fixed together by means of an adhesive or 
metal welding using rod lens fixing member (26). After optical fiber (25) is inserted in ferrule 
(24), ferrule (24) is inserted into optical fiber fixing member (27) that allows high precision 
insertion. Said ferrule (24) is driven to move in the axial direction to adjust the focal distance, 
and optical fiber fixing member (27) is moved in the radial direction to adjust the position. Then, 
they are bonded and fixed or metallically fixed to form a module. 
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Also, a light receiving module has a constitution in which a light receiving element is 
used in place of the light emitting element. In its operation, the light emitted from optical fiber 
(25) is condensed by rod lens (23), and it is irradiated on light receiving element (21). 

Problems to be solved by the invention 

For the aforementioned constitution of the prior art, in many cases, lenses are used for 
optical coupling. In addition, if the optical axes of the light emitting element, lens, and the single 
mode fiber are not aligned and fixed, it is impossible to maintain a high optical coupling 
efficiency. Because the optical fiber is fixed, the shape of the module becomes that of a pigtail 
with an annexed optical fiber. Consequently, depending on the specific application, the treatment 
of the optical fiber becomes complicated, and this is undesired. 

Also, for a light receiving module, because the light emitted from the optical fiber is 
condensed by a lens and irradiated on the light emitting element, even if the characteristics of 
light at wavelength XI are excellent, due to chromatic aberration of the lens, for light at 
wavelength X2, the focal point becomes blurred, and sufficiently good characteristics cannot be 
realized. Consequently, one has to make use of different modules for different wavelengths, 
respectively. 

The objective of the present invention is to solve the aforementioned problems of the 
prior art by providing a type of light emitting/light receiving module characterized by the fact 
that a lens is not used for optical coupling, and even if an SMF is used, an optical connector still 
can be quick connected/disconnected. 

Means to solve the problems 

In order to solve the aforementioned problems, according to the present invention, the 
two ends of a cylinder having an optical fiber at its center are polished to a mirror surface 
quality, and the cylinder is set near the light emitting element or light receiving element with the 
fiber and element optical axes aligned while connected and fixed using a fixing member. In 
addition, a member for connection is used for optical and mechanical connection between an 
optical connector and the cylinder. 

Operation of the invention 

In this constitution, because a lens is not used for optical coupling with the element, the 
module can be manufactured easily. In addition, since a ferrule having two polished ends is fixed 
near the element, even if dispersion occurs in the length of a connecting ferrule, it is stopped at 
the position of the ferrule with two polished ends, and the element is not scratched. Also, just as 
with an optical connector in the prior art, the ferrule with two polished ends and the connector 
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ferrule can be coupled with high stability by means of a split sleeve. As a result, a module with 
an optical connector using an SMF in a quick connected/disconnected way can be formed. 

Application examples 

Figure 1 is a cross-sectional view illustrating the constitution of a light emitting module 
in an application example of the present invention. In Figure 1,(1) represents a light emitting 
element; (2) represents a mounting table; (3), (6) represent optical fibers; (4) represents a 
cylindrical member; (5) represents a ferrule of an optical connector; (7) represents a member for 
connection; (8) represents a cylinder fixing member; (9) represents a ferrule fixing member; (10) 
represents a spring presser; (1 1) represents a coil spring; (12) represents a fastening nut; (13) 
represents a threaded portion; and (15) represents an electrode terminal. 

Semiconductor laser LD (1) is fixed at the center of mounting table (2). The light emitted 
from LD1 is incident onto SMF (3) inserted and fixed in the center of two-ends-polished ferrule 
(4). The two ends of said two-ends-polished ferrule (4) with SMF (3) in it are polished to 
spherical surfaces with a radius of 60 mm of mirror surface quality. Consequently, there is little 
reflection from the end surfaces. Said two-ends-polished ferrule (4) is fixed by cylinder fixing 
member (8), and, because cylinder fixing member (8) is fixed on mounting table (2), the 
positions of LD (1) and SMF (3) are also fixed. 

Split sleeve (7) is applied to cover the portion of two-ends-polished ferrule (4) that 
emerges from cylinder fixing member (8). In addition, ferrule fixing member (9) is applied to 
cover, and is fixed on cylinder fixing member (8). As shown in Figure 2a, said split sleeve (7) 
has a notch at a part of the cylinder. As shown in Figure 2b, two cylinders with the same 
diameter a little smaller than the inner diameter of the sleeve are inserted from the two ends, 
respectively. As a result, it is possible to connect the two cylinders with their central axes 
aligned. Although the core diameter of the SMF can be as small as 1 0 fim, when split sleeve (7) 
is used, a connection can be realized with minimal loss. 

The outer diameter of split sleeve (7) is the same as that of two-ends-polished ferrule (4). 
When ferrule (5), which has SMF (6) inserted and fixed in the center and has the tip polished to a 
spherical surface with radius of 60 mm in mirror surface quality, is inserted, because the optical 
axes of SMF (3) and SMF (6) are aligned, optical coupling can be realized with small loss. 
Because SMF (3) and SMF (6) should be in close contact with each other, coil spring (11) and 
spring presser (10) are applied to cover the other end of ferrule (5). In addition, fastening nut 
(12) is applied on this, and threaded portion (13b) of fastening nut (12) is screwed in threaded 
portion (13a) of cylinder fixing member (8). By loosening fastening nut (12), it is possible to 
slowly pull ferrule (5). Of course, ferrule (5) may be inserted in split sleeve (7), and, when 
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fastening nut (12) is screwed on, the light emitted from LD (1) can be coupled to optical fiber 

(6). 

Figure 3 is a cross-sectional view illustrating the constitution of a light receiving module 
in another application example of the present invention. In Figure 3, (14) represents a light 
receiving element, and the remaining parts are the same as those in Figure 1 . 

After the light transmitted in optical fiber (6) is coupled to two-ends-polished ferrule (4) 
connected by split sleeve (7), it is irradiated onto light receiving element (14). Because 
two-ends-polished ferrule (4) is very near light receiving element (14), the light emitted from the 
core of the optical fiber of 10 [im is completely irradiated on light receiving element (14). 
Consequently, the optical/electrical conversion efficiency of light receiving element (14) can be 
maximized. In addition, because the light emitted from optical fiber (3) is directly irradiated onto 
light receiving element (14), even if light at a wavelength outside the optical sensitivity of light 
receiving element (14) is incident on optical fiber (6), it is still possible to use light receiving 
element (14) with optimum performance. 

Effect of the invention 

As explained above, according to the present invention, the two ends of a cylinder having 
an optical fiber at its center are polished to mirror surface quality, and the cylinder is set near a 
light emitting element or light receiving element. Also, the cylinder is connected and fixed using 
a fixing member so that the [fiber and element] optical axes are aligned. As a result, the light 
emitting element or light receiving element and the optical connector can be connected easily. In 
addition, because the optical connector can be quick connected/disconnected, application 
becomes easier. Especially, for a light receiving module, the light emitted from the optical fiber 
is entirely irradiated on the light receiving element, so that it is possible to use light other than 
light in the wavelength range fitting the light receiving sensitivity of the light receiving element. 
Consequently, it is possible to use a single light receiving module over a wide wavelength range. 

Brief description of the figures 

Figure 1 is a cross-sectional view illustrating the constitution of a light emitting module 
in an application example of the present invention. Figure 2a is an oblique view illustrating a 
split sleeve as a member used in the light emitting/light receiving module in an application 
example of the present invention. Figure 2b is a cross-sectional view illustrating the use of said 
split sleeve. Figure 3 is a cross-sectional view illustrating the constitution of a light receiving 
module in another application example of the present invention. Figure 4 is a cross-sectional 
view illustrating the constitution of a light emitting/light receiving module in the prior art. 
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